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MOLDING METHOD OF MICROLENS ARRAY AND MOLDING APPARATUS OF 

THE SAME 

BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a molding method of a microlens 
array whereby lens elements are molded by heating and 
compressing glass elements and a molding apparatus of the same . 

Description of the Related Art 

Microlens arrays are mainly used for optical fiber 
communications, and those of which having a lens element 
diameter of about 250 jCZm and a lens spacing of 2 5 0 lim are 
generally used. Those microlens arrays are fabricated by a 
compression molding. There is a known method and apparatus 
for molding such microlens arrays as shown in FIG. 1 and FIG. 
2 (Japanese Patent Laid-Open No. 2001-48554). The method 
comprises oppositely placing a upper die 100 and a lower die 
101, providing a center nest 102 (depression part) in the lower 
die 101, forming a plurality of microlens cavities 103 on both 
sides of the center nest 102, setting a glass element 200 at 
the center nest 102, and closing the upper and lower dies 100, 

101 to heat and compress the glass element 200. When the glass 
element 200 is compressed, it flows into the cavities 103 as 
shown in FIG. 2, thus molding lens elements in the center nest 

102 and the cavities 103. 
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In the above described prior art example, the glass element 
200 is pressed by closing the upper and lower dies 100, 101 
after heating the upper and lower dies 100, 101, and the pressed 
glass element 200 flows in radially outward directions. Thus, 
when the glass element flows into the cavities 103, the air 
in the cavities 103 is discharged and the lens elements are 
formed in a transferring manner. In this process, although 
the transfer performance was good at the center nest 102 and 
the cavities 103 in its vicinity, the transfer performance 
tended to decline as the lens location moves away from the 
center nest, thus resulting in worst lens transfer performances 
at the outermost cavities 103. 

The object of the invention was to improve the transfer 
performance of the lens and, to achieve the obj ect , arrangement 
was made such that a microlens array is press molded with its 
periphery being restricted. There is also a known method for 
press molding a single lens with its outer periphery being 
restricted as described in Japanese Patent Laid-Open No. 
2000-1322. However, this method only applies to the molding 
of a single lens, and the optical performance of the single 
lens is determined by all of the combined transfer performances 
of the central area and the outer peripheral area. That is, 
the optical performance of this single lens will not be 
determined only by the transfer performance of the outer 
peripheral area. In other words, there will be no problems, 
though it depends on cases, as long as the optical performance 
of the lens as a whole is achieved. In fact, the purpose of 
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restricting the outer periphery which is described in the 
Japanese Patent Laid-Open No. 2000-1322 is not for improving 
the transfer performance of the outer peripheral area but for 
eliminating the centering and edging process. 

In contrast, in the present invention, when molding a 
microlens array having multiple lenses each of which have its 
own optical performance, the outer periphery of the microlens 
array is restricted for the purpose of satisfying the 
requirements that the lenses disposed in the central area and 
the lenses in the peripheral area should have the same optical 
performance. That is, it is noted that the present invention 
differs from those in which a single lens is molded with its 
outer periphery being restricted. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a molding 
method of a microlens array whereby the transfer performances 
of all of the multiple lens elements of the microlens array, 
particularly the transfer performances of the lens elements 
located at the edge of the microlens array are improved, and 
to provide a molding apparatus of the same. 

To achieve the object, the molding method of a microlens 
array of the present invention, whereby a microlens array is 
molded by heating and compressing a glass element between 
oppositely placed first and second cores, comprises the steps 
of: forming a depression or projection part on the compression 
molding surface of at least one of the cores for transferring 
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and molding a plurality of convex or concave lens elements; 
setting a glass element between the compression molding 
surfaces of the first and second cores; thereafter compressing 
the glass element between the compression molding surfaces 
of the first and second cores while providing restriction means 
for preventing the glass element from escaping in the direction 
perpendicular to the compression direction of the glass 
element; and compression molding the glass element with the 
restriction means and between the compression molding surfaces 
of the first and second cores. 

To achieve this object, the molding apparatus according 
to the present invention for molding a microlens array by 
heating and compressing a glass element between oppositely 
placed first and second cores, is configured such that: a 
depression or projection part is formed on the compression 
molding surface of at least one of the first and second cores 
for transferring and molding a plurality of convex or concave 
lens elements; a middle plate having a hole at its center is 
provided, the glass element is set in the hole of the middle 
plate, and a tip part including the compression molding surface 
of said at least one of the cores is disposed so as to be able 
to ascend or descend in the hole of the middle plate; and the 
glass element is compression molded by means of said 
compression molding surfaces of the cores and the inner 
peripheral surface of the hole of the middle plate by moving 
said compression molding surfaces of both cores in a relatively 
closing direction. 



According to the molding method of the present invention, 
it is possible to solve a prior art problem that though the 
transfer performance of the lens elements in the central part 
is good, the transfer property declines at locations away from 
the center. Thus, when multiple lines of the lens elements 
are formed, the lens elements even in an end line have good 
transfer performances, thus improving the lens performance. 
In particular, since the outer periphery of the glass element 
is restricted by the middle plate, an incomplete filling of 
the glass element into the cavities in the lens molding portion 
at the location away from the center can be prevented. 

According to the molding apparatus of the present 
invention, not only the lenses molded in the central portion 
but the lenses molded in a portion far away from the center 
exerts a good transfer performance, and thus there is no risk 
of occurrence of transfer failures. In addition, the 
apparatus itself is simple, and its installation is economical . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a prior art example; 

FIG. 2 is a sectional view of a prior art example in a 
compressed state; 

FIG. 3 isasectionalviewofrelevantpartof theapparatus 
of the present invention; 

FIG. 4 is a sectional view to show a state that the first 
core is lowered from the state of FIG. 3 to compress the glass 
element; 
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FIG. 5 is a plain view of a molded product; 
FIG. 6 is a plain view of the middle plate; and 
FIG. 7 is an enlarged sectional view of the tip part of 
the first core. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
We now describe in detail the preferred embodiments of 
the present invention referring to the drawings. 

FIG. 3 shows a sectional view of an apparatus for molding 
a microlens array by compressing a heated glass element 3 
between oppositely placed first and second cores 1, 2. In 
this embodiment, a depression part lOA for molding a plurality 
of convex lens elements is formed on a compression molding 
surface 10 of at least one of the cores; that is the core 1 
in this embodiment. When setting the glass element 3 between 
compression molding surfaces 10, 11 of the first and second 
cores 1, 2, a middle plate 4 formed with a hole 4A at its center 
is placed on a flattened compression molding surface 11 of 
the second core. The glass element 3 is set in the hole 4A 
in such a way that a small amount of gap occurs in the hole 
4A of a middle plate 4. Also, the tip part lA of the first 
core 1 is configured to be fit into the hole 4A of the middle 
plate 4 so as to be able to move up and down. 

In a state as shown in FIG. 3, the first core 1 is lowered 
in the hole 4A of the middle plate 4 to compress the glass 
element 3 with the first and second cores 1, 2. Before the 
compressing, the glass element 3, the first and second cores 



1, 2 and the middle plate 4 are put into a heated condition. 
Moreover, in a state in which the glass element 3 is heated 
and compressed, the inside of the cavity is evacuated. When 
the first core 1 is lowered as shown in FIG. 4 to compress 
the glass element 3 in cooperation with the second core 2, 
theglass element 3 is caused to spread in the radial direction, 
but its further extension in the outward direction will be 
prevented by the inner peripheral surface of the hole 4A of 
the middle plate 4. That is, the restriction means which 
compresses the glass element 3 between the compression molding 
surfaces 10, 11 of the first and second cores 1, 2, and prevents 
the escape of the glass element 3 in the direction perpendicular 
to the compression direction of the glass element 3, i.e., 
restriction means for restricting the outer diameter are the 
middle plate 4 and its hole 4A. 

A glass element 3 having a melting point of around 320 
degrees centigrade, or so called a low-melting point glass 
element 3 was used. The first core 1 was made of stainless 
steel, the second core 2 of hard metal material, and the middle 
plate 4 also of hard metal material. When the glass element 
3 having a melting point of around 320 degrees centigrade was 
used, the heating temperature was set to be 380 degrees 
centigrade and the applied pressure to be around 70 kgf/cm^ 
at the maximum. 

A microlens array 3 0 molded by the method and the apparatus 
as described above is shown in FIG. 5. The lens elements 31 
of this microlens array 30 are arranged such that 5 elements 
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are aligned horizontally. In this embodiment, the number of 
the elements is chosen to be 5 by way of explanation, but is 
not limited to that number. Moreover, the lens elements may 
be disposed in a radial , concentric, or mu 1 1 ipl e - 1 ine a 1 ignmen t 
instead of horizontal alignment. A single lens element 31 
has a diameter of 250 /xm, and the spacing between adjacent 
lens elements 31 is also 250 /xm. Moreover, the diameter of 
the entire circle is 3.8 mm. 

FIG. 6 shows the middle plate 4, of which the hole 4A 
has a diameter of 3.8 mm. Thus, the diameter of the molded 
product is also 3.8 mm. 

Although the microlens array 30 shown in FIG. 5 has a 
circular shape, it is also possible to make the microlens array 
30 rectangular by forming the hole 4A of the middle plate 4 
shown in FIG. 6 to be rectangular. Moreover, in the above 
described embodiment, a plurality of lens elements 31 are 
formed only on one side of the microlens array 30, it is also 
possible to form the lens elements 31 on both sides . Moreover, 
although the lens element 31 was formed in a convex form, it 
is also possible to form the lens element 31 in the convex 
form. Furthermore, in the step of heating and compression, 
the portion of the glass element 3 was evacuated; however, 
it is also possible to mold them in a way other than the 
compression molding in vacuum. Also, the size of the glass 
element 3, which is placed on the compression molding surface 
11 of the second core 2 and set in the hole 4A of the middle 
plate 4, was configured to be slightly smaller than the hole 
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4A in the radial direction and be expandable in radial direction 
For example, when the diameter of the glass element 3 was not 
larger than 3.60 mm to 3. 75 mm and the hole 4A was 3.8 mm, 
it was possible to securely transfer the lens elements at 
locations far away from the center. 

After compression molding the lens elements 31 with the 
means for restricting the outer diameter of the glass element 
3, that is the middle plate 4 with the hole 4A, and between 
each compression molding surface 10, 11 of the first and second 
cores 1, 2, nitrogen gas is charged into the surrounding part 
of the first and second cores 1, 2 and the middle plate 4 to 
cool the molded product. Thereafter the first core 1 is lifted 
to take out the molded product. 

FIG. 7 shows the tip part lA of the first core 1; there 
is formed a plating layer IB in the peripheral surface of the 
tip part lA and a depression part lOA is formed by, for example, 
machining this plating layer IB. This depression part lOA 
serves as the transfer surface, on which convex lens elements 
31 are molded. 

As described so far, for molding a single lens, there 
is a known method for restricting the outer diameter of the 
single lens in the prior art. However, since the size of each 
lens element 31 is very small {diameter of 27 0 llm) as with 
case of the present invention, the function of the lens element 
31 will be impaired if there is even a slight transfer failure 
at each part of the lens. Therefore, restriction of the outer 
diameter is performed as means for improving the transfer 
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performances for all of the multiple small diameter lens 
elements 3 1 . 



